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Article Info ABSTRACT

Pedagogical content knowledge (PCK), an integrated blend of subject matter
expertise and teaching skills, plays a pivotal role in enhancing the quality of
higher education. This study aimed to explore the challenges, weaknesses,
opportunities, and threats of implementing PCK curricula with an emphasis on
integrating artificial intelligence (Al) into teaching strategies in higher
education and e-learning, using a qualitative approach and thematic analysis
method. The research population consisted of 27 participants (5 administrators,
14 faculty members, and 8 students) from Payame Noor and Farhangian
Universities in Isfahan selected through purposive and snowball sampling. Data
were collected via semi-structured interviews, ensuring validity and reliability
through triangulation until theoretical saturation was achieved, and analyzed
using thematic analysis. From the interviews, 98 open codes were extracted,
categorized into 7 strengths (PCK courses, faculty motivation, support for
authors, discussion forums, internships, teaching festivals, technology
integration), 7 weaknesses (faculty and student challenges, organizational
shortcomings, resource constraints, research limitations, course complexity,
digital challenges), 4 threats (higher education and schooling system issues,
technological threats, ethical challenges), and 6 opportunities (interdisciplinary
courses, stakeholder engagement, quality enhancement, information
technology, global achievements, Al integration). Findings revealed that Al
enhances learning quality and data analysis in e-learning, but limited digital
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Introduction

Technological Pedagogical Content Knowledge (TPACK) emerges from the integration of deep content
knowledge with pedagogical knowledge (teaching methods, classroom management and assessment) and
contextual knowledge (cultural, social, linguistic and environmental characteristics of students and
schools).

This knowledge empowers teachers to present complex concepts in an understandable, personalized
and learner-centered manner. It not only fosters an understanding of the intricate relationships between
humans and their environment but also equips educators to design technology-enhanced learning
experiences. With the expansion of Artificial Intelligence (Al) in e-learning, TPACK encompasses tools
such as adaptive learning systems, intelligent content generators, automated assessment, and instant

feedback to elevate the quality and efficiency of instruction. In developing countries like Iran, the

significance of this knowledge in higher education is undeniable, as teachers' professional competencies
directly impact the educational system. However, challenges persist, including a scarcity of digital
infrastructure, cultural resistance and unequal access. The current research, focusing on Payame Noor
University and Farhangian University in Isfahan Province, investigates the integration of Al into TPACK
curricula within the e-learning environment to identify indigenous challenges and opportunities. This
innovative approach, by strengthening the strategic analysis of strengths, weaknesses, opportunities and
threats (SWOT), not only overcomes traditional limitations and enhances assessment accuracy but also
contributes to the development of intelligent TPACK models, more effective educational policymaking
and an improved experience for academic stakeholders. Its primary goal is a strategic analysis of the
implementation of these programs with an emphasis on Artificial Intelligence.

Method

This study adopted a qualitative approach, employing Braun and Clarke's (2021) thematic analysis method
to investigate the strengths, weaknesses, opportunities and threats associated with implementing TPACK
curricula, with a specific focus on the integration of Al in e-learning at Payame Noor and Farhangian
Universities in Isfahan Province. The findings were organized within a SWOT analytical framework.
Participants comprised 27 individuals, including educational administrators, faculty members specializing
in educational sciences and discipline specific areas and students. Each participant possessed a minimum
of two years of experience in designing or delivering such programs (for administrators and faculty) or
had completed at least one relevant course (for students). Purposive and snowball sampling continued until
theoretical saturation was achieved. Data were collected through in-depth semi-structured interviews using
a guide consisting of 12 open ended questions. Each interview lasted 40 to 60 minutes, was audio-recorded
with participants' informed consent and subsequently transcribed verbatim.

Results

The thematic analysis of interviews with 27 participants, utilizing 98 open codes within a SWOT
framework, revealed that the tripartite convergence in 7 codes affirms the feasibility of institutionalizing
research collaboration and curriculum development policy. Students' learning challenges, identified by 9
codes (6 confirmed by faculty), emerged as the primary priority for educational reforms. Access inequality,
highlighted by 6 codes primarily from students, was underscored as a key infrastructural barrier. The
integration of Artificial Intelligence, supported by 4 codes and involvement from all three groups,
positioned technology as a driving force for transformation. The highest divergence was observed in
organizational weaknesses, indicated by 7 codes predominantly from faculty and students, exposing a gap
between managerial policymaking and executive challenges. Furthermore, the enhancement of existing
conditions, voiced by managers through 5 codes, reflected a disparity between macro and operational
perspectives. This analysis transforms SWOT into a dynamic operational model, guiding strengths for
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identity consolidation, weaknesses for immediate correction, opportunities for technological investment
as well as threats for proactive policymaking.

Overarching Overarching
Theme Organizing Theme Frequency Theme Organizing Theme  Frequency
Strengths Emphasclzséﬁ:lss:dagogy 5 Weaknesses Faculty difficulties 7
Faculty motivation 2 Student challenges 9
Organizational
Author support 4 deficits 7
Discussion forums 3 Resource limitations 6
Internship focus 4 Research constraints 3
Teaching festivals 1 Course complexity 2
Technology integration 3 Digital hurdles 3
support
Opportunities Interdisciplinary appeal 1 Threats nghz;setcéll{gatlon 5
Stakeholder engagement 7 Education system 3
System upgrading 5 Technological threats 3
IT utilization 5 Ethical challenges 3
Leveraging achievements 2 - -
Al integration 4 - -
Conclusions

This research explored the strengths, weaknesses, threats and opportunities of implementing the TPACK
curriculum integrated with Al within the frameworks of the TPACK and AI-TPACK models. This was
achieved through thematic analysis of interviews with managers, professors and students from Payame
Noor and Farhangian universities. Strengths identified included an emphasis on theoretical-practical
pedagogical courses, organizational motivation through promotion incentives, support for local authorship,
discussion sessions, theoretical discourse platforms, practical internships, teaching festivals to showcase
competencies and the integration of technology like adaptive systems, which elevate the AI-TPACK model
from theory to operation. Weaknesses encompassed a lack of interdisciplinary expertise among professors,
students' poor understanding of and over-reliance on Al, organizational shortcomings in international
communications, limited Farsi resources and digital infrastructure, lengthy article review processes,
cognitive complexity of courses and digital challenges; all of which hinder successful implementation.
Threats involved the weakening position of the program in higher education, an inefficient transition to
semi-centralized schooling, unequal access and ethical concerns regarding privacy and bias. Opportunities
lay in the inclination towards interdisciplinarity, attracting organizational participation, improving
conditions through local authorship, scientific discourse platforms, teaching festivals and the integration
of Al in adaptive learning. This dual situation revealed Iran's e-learning landscape: infrastructural and
ethical weaknesses limit progress, yet the global trend towards interdisciplinary and transformative Al
tools offer potentials. The SWOT analysis indicated that strengths should be leveraged to solidify teachers'
professional identity, weaknesses require urgent correction through training and infrastructure,
opportunities provide a chance for digital transformation focused on Al and threats can be managed with
proactive policymaking in ethics and access. Integrating Al is essential for global competitiveness and
necessitates a coherent policy to strengthen infrastructure, train professors and manage challenges and
opportunities to reduce the digital gap and transform higher education. This dynamic framework
transforms Al-TPACK into an operational roadmap for policymakers, managers and professors.
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